Road safety is a global crisis and one of the proactive preventive measures for accidents is the Road Safety Audit (RSA). The benefits of RSA are numerous. RSAs have been practiced in many countries following the guidelines of their own. The objective of this study was to compare the contents of the guidelines of selected seven (07) countries. The documents were reviewed and compared in terms of seven (07) critical parameters. The definition of the term "RSA" varied among guidelines. The RSA process was required for different stages of a project in different countries. The attached check lists or forms also varied in terms of contents and in terms of the coverage. The qualifications of auditors or team requirements were unequally emphasized in the documents. The legal liability aspects were not given any emphasis in three of the seven guideline documents. Two country documents did not contain any sample RSA report or any sample case study. Some country documents have good emphasis on some parameters while those lack in other aspects. No RSA guideline document can be called as the best one, as those were prepared considering the local conditions and requirements. Recommendations were made to improve the guideline documents.
1.0 INTRODUCTION
Road safety is a global socio-economic problem. In the developing countries, accidents and fatalities are increasing in an alarmingly rate. In economic terms, the cost of road crash injuries is estimated at roughly one percent (1%) of gross national product in lowincome countries, one and a half percent (1.5%) in middle income countries and two percent (2%) in high-income countries 1 . According to the World Health Organization 2 , road traffic injuries will take the third position in 2020 among all causes in terms of loss of Disability-Adjusted Life Year (DALY), deteriorating from the ninth position in 1990. The Highway Safety Manual 3 indicates that thirty-four percent (34%) of all the crashes are caused partially or fully due to Roadway Factors. There exist two types of internationally recognized engineering approaches to counter road safety problem-the Proactive and the Reactive approach. In the Reactive Approach, safety improvement interventions are taken after many accidents have already occurred. In many countries, adoption of reactive approach could not gain significant success due to the absence of standard requirements needed for such approach 4 . The Proactive Approach encompasses accident prevention and adoption of corrective measures before accidents can take place. One of the proactive interventions is the Road Safety Audit (RSA) and that is a relatively new tool in the developing countries 5 . RSAs are in essence, a crash prevention tool. The benefits of RSA are numerous though it is difficult to quantify. Studies that have attempted to quantify the benefits of audits have yielded impressive results. In the United Kingdom, a local authority has estimated the benefit-cost ratio of an RSA to be 15:1, while TRANSIT New Zealand has estimated the benefit to cost ratio as 20:1. Cost-benefit analysis of safety audited projects in Denmark yielded an expected average first year rate of return of 146 percent 6 . The first road safety audits were conducted in the 1980's in the United Kingdom and in the early 90's RSAs were conducted in Australia and New Zealand.
. However, RSAs were not conducted in many developed countries including the United States until 1996 7 . Through the 1990s, RSAs were introduced to other countries such as Denmark, Canada, the Netherlands, Germany, Switzerland, Sweden and South Africa. In recent years, RSAs have been actively implemented in the developing countries such as Malaysia, Singapore, Bangladesh, India, Mozambique and United Arab Emirates. Currently the World Bank and European Transport Safety Council are actively promoting as part of national road safety programs 8 . RSAs have been practiced in a number of countries following the guidelines of the individual countries (their own guidelines). The objective of this study was to compare the contents of the guidelines of a selected countries representing low, middle and high income level of economies. A total of seven (07) countries were selected, depending on the availability of the RSA document. The review included the following parameters of the RSA guidelines of the studies: Road Safety Audit (RSA) Guideline documents were collected in either hard copies or soft copies from the highway agencies of the respective countries or downloaded from the respective websites. The reviewed country guideline documents are listed in Table 1 . Three (03) countries represented comparatively low-income economic conditions. Those countries are i) Bangladesh ii) India and iii) Nepal. One of the countries represented the middle-income scenario i.e. Malaysia. Remaining three (03) countries represented the developed world i) Ireland ii) The United Kingdom (UK) and iii) The United States of America (USA). The study included comparisons among selected guideline documents with respect to selected parameters or aspects which were identified to be significant for an RSA document in general. Those parameters were as listed in the previous section. The parameters which were compared were selected based on the understanding of the basics of an RSA in general from the literature review. Individual RSA document was reviewed thoroughly to understand the characteristics of the document with respect to the studied parameters. This included contents of the texts and overall coverage of the guideline document. The individual parameters were compared one by one on an apple to apple basis, so that limitations or strengths of any guideline document could be easily identified. This method enabled to identify the shortcomings of any guideline document and any potential improvements that could be recommended through this study.
Road Safety Audit-As Defined in the Guidelines
The first studied factor was "how the Road Safety Audit (RSA) is defined" in the reviewed documents. It was identified that three (03) terms were important and critical in the definition. Those are related to stating that an RSA isa) A formal examination or procedure that makes it different from general safety surveys. b) Conducted by independent and qualified professionals c) Conducted before, during and after a project is completed.
The review process identified the adequacies and deficiencies of the definitions of each reviewed guideline in terms of the above three (03) terms or wordings. The initial process was to extract the definition texts from the individual guideline documents and carefully reviewing in terms of the above critical parameters. The major findings of the comparison in terms of the three (03) terms are included in Table 2 . Major findings of the comparison are shown in Table 3 .
Stages of the Projects-When an RSA is Required Per the Guidelines?
Road Safety Audit (RSA) Guidelines include explanations on what stages of a project an RSA is to be conducted. This may start from the very beginning of the project. Generally, it is rare to have an RSA during the Pre-feasibility Stage or During the Concept Stage. However, the review process was started with an assumption that an RSA is required from the Feasibility Study stage of a project. RSAs are often carried out on existing highways. Based on the above assumptions the guideline documents were compared. Basically, three (03) major categories were considered. Those are i) Pre-Project Stage ii) During the Construction Stage and iii) Post Completion Stage. The developed countries are expected to conduct RSAs more frequently with greater coverage due to more awareness on the benefits and also due to well-developed systems and less limitation of the available resources. Least developed countries in general tend to skip activities other than actual construction works. The study included comparisons among countries with variable level of resources and the information extracted from the individual guidelines on the list of stages when an RSA is required is presented in Table 4 and the findings from the comparisons are listed in Table 5 . 
Definition
A road safety audit is a formal examination of an existing or future road or traffic project or any project which interacts with road users, in which independent, qualified team of examiners look at and report on the project's or the road's accident potential and safety performance.
Road Safety Audit (RSA) is a formal procedure for assessing accident potential and safety performance in the provision of new road schemes and schemes for the improvement and maintenance of existing roads.
The evaluation of road schemes during design and construction to identify potential safety hazards which may affect any type of road user before the scheme is opened to traffic, and to suggest measures to eliminate or mitigate those problems. This is a formal process involving signed written reports.
Road Safety Audit may be defined as the formal examination of the planning, design and construction of a road project, and of the characteristics and operation of an existing road, by independent and qualified examiners, to identify any potentially unsafe feature or operational arrangement that may adversely affect the safety of any road user.
An RSA is a systematic method of checking the safety aspects of the road schemes in order to detect potential safety hazards before the road is open to traffic.
Road safety audit is a formal procedure for assessing accident potential and safety performance in the provision of new road schemes, and schemes for the improvements and maintenance of existing roads.
An RSA is a formal safety performance examination of an existing or future road or intersection by an independent audit team. It qualitatively estimates and reports on potential road safety issues and identifies opportunities for improvements in safety for all road users.
Table 3 Findings on the "Definition of RSA" in reviewed guideline documents
Critical Wordings in the Definition: a) A formal examination or procedure that makes it different from general safety surveys. b) Conducted by independent and qualified professionals. c) Conducted before, during and after the project is completed.
Findings-
Bangladesh a) A "formal examination" is mentioned b) By "independent, qualified team of examiners" is included. c) An "existing or future road" is specified. India a) A "formal procedure" is mentioned. b) No term related to "independent and qualified examiner". c) Clearly mentioned that "new road schemes and schemes for the improvement and maintenance of existing roads". Ireland a) A "formal process and signed written reports" is included. b) No term related to "independent and qualified examiner". c) It is mentioned that " road schemes during design and construction". Malaysia a) A "formal examination" is mentioned. b) By "independent and qualified examiners" is included. c) "The planning, design and construction of a road project, and of the characteristics and operation of an existing road" is included.
Nepal a) A "systematic method" term is included but an informal method can also be a systematic one. b) No term related to "independent and qualified examiner". c) Specifies that "detecting potential safety hazards before the road is open to traffic" only. Significant information is missing. UK a) A "formal procedure" is mentioned b) No term related to "independent and qualified examiners". c) Clearly mentioned that "new road schemes and schemes for the improvement and maintenance of existing roads". USA a) A "formal safety performance examination" is included. b) An "independent audit team" is mentioned. No mention about the "qualification" of the examiners. c) Clearly mentioned that "an existing or future road".
Prescribed Forms/Check Lists Included in the Guidelines
An RSA process generally requires comprehensive field surveys. The topics considered in the surveys and items are important parameters. Appropriate check lists are to be developed by additions and modifications of the standard guidelines 5 . Guideline documents have different forms or check lists and sometimes those are known as "Prompt Lists". Lists of prescribed forms or Check Lists are included in Table 6 and the findings of the review are included in Table 7 .
Other Parameters Studied and the Findings of the Review Comparisons
The review process included identification of four (04) In practice, and until staff resources increase, it is assumed to be the best to limit safety audit to the larger projects and the more important roads. Minor projects, where safety clearly an issue, such an alternations to a busy intersection, should also be audited. 
UK

Qualifications of the Auditors and Size of the Audit Team
In countries where RSA is an established practice, an auditor must be a qualified practitioner with experience in road design, traffic engineering, safety engineering and other related discipline 9 . A Road Safety Audit (RSA) may be carried out by one appropriately skilled person or by a team of professionals bringing together a range of skills and experience. It is not very common for a person being expert on all topics of the audit process. Therefore, formation of an audit team is naturally common. Now, what should be the composition of the team? How many personnel should work on an RSA? As the extent and type of the projects vary, what should be the minimum requirements of skill of individuals? Whether there is any requirement of the accreditation or training in the RSA process specified in the guideline is an important consideration. These questions are very relevant to the users of a guideline. The study reviewed and compared extracting information from the guideline documents whether the minimum qualification of the auditors and the composition of the teams for different stages of audit are adequately discussed and specified in the guideline documents. The findings of the review comparison are tabulated in Table 8 (Parameter 4A).
Legal Liability Issues in Road Safety Audits
The issue of public authority liability for acts of negligence is a new and evolving area especially in the developing and middle-income countries. In order to understand the liability of a road agency in terms of an RSA, and how this matter would affect the "Tort Liability" aspect, is an important area of consideration. However, this issue is often neglected in many countries especially in underdeveloped countries. The findings of the review are included in Table 8 (Parameter 4B).
Workflow Chart on the Procedure
A Road Safety Audit (RSA) is a systematic and of course a "formal" procedure involving step-wise and inter-related activities. The procedure can be graphically presented using a flowchart or flowcharts. The presentation can be separate for different types of audits or just one presentation for the overall work procedure. Any systemic and/or inter-related activities are better presented with flow charts. The study reviewed the guideline documents to compare among the ways how the procedures for the audits are illustrated in the individual documents. The findings of the review comparisons are tabulated in Table 8 (4C) . . 
Sample Documents/Case Studies Attached to the Guidelines
Any activity or procedure becomes easier when sample reports of previously carried out activity reports are available. This helps to clarify the procedures for a new team of auditors and also facilitate maintaining uniformity in the report styles and formats. Case studies can help to understand when and how to conduct an audit activity. Report templates can also be helpful in writing any report. The check list, which plays an important role in RSA and is used in many stages of the implementation process, was devised by road traffic organizations in the UK, Australia and New Zealand, where RSA was first introduced 10 . However, in at least some of the countries, there remains an uncertainty and legal questions about the perfection of any previously carried out reports prior to attaching to a standard guideline document. In the developing countries where RSAs are carried out as a part of the new foreign aided projects, the formats and styles of the reports also vary. Therefore, it becomes a challenge to choose any best fit RSA report representing audit at any stage of the project. The sample RSA reports and Case Studies attached to the reviewed guidelines were compared and the findings are tabulated in Table 8 (Parameter 4D).
3.0 CONCLUSIONS AND RECOMMENDATIONS
Based on the findings of the comparative review among the selected seven (07) country RSA guideline documents, the following conclusions are drawn and recommendations are made:
a)
The root of the process-"The Definition" of RSA itself varies from document to document. One of the basic characteristics is that an RSA is to be conducted by independent and qualified professionals. However, four (04) of the reviewed seven (07) country documents (India, Ireland, Nepal and UK) do not mention this requirement in the definition. The RSA is a formal safety audit process that makes it different from other safety surveys but the definition of RSA in the guidelines of Nepal does not specify this "formal" term. Consistency in the definitions is the prerequisite for setting the procedure of a detailed program of works among countries. Therefore, each important and critical term is recommended to be included in the definitions. The guideline documents missing the important term in the RSA definition should include all the necessary terms to clarify scope and coverage.
b) The RSAs are needed to be carried out at different stages of the project starting from the feasibility study stage to postconstruction stage and also for the existing roads. However, RSA guideline document for Nepal recommends audits for up to the preopening stage of larger projects only and for more important minor roads due to resource constraints and provides explanations and justifications for this recommendation. Country guideline documents for Ireland and UK cover the audits up to pre-opening stage only. However, these documents do not provide any justification why the RSA for existing roads is missing. This study recommends that RSA guideline should address and provide guidance on the audit procedure for the existing roads as well. c) Some of the country guideline documents include a detailed list of forms/check lists/prompt lists for various stages of audits and for a number of specific features (e.g. alignment/ crosssection) and specific locations (e.g. bridge/culverts). The documents from Bangladesh, India, and USA are good examples of detailed check lists. The document from Malaysia has a very good list of checklists for each audit stage but does not include any separate form for specific design feature or special complex location. The documents from Ireland, Nepal and UK do not contain any form for the audit of existing roads. Therefore, it is recommended that an individual agency should include forms/check lists for various stages of audit and special features of design and special forms for audit in unusual circumstances in their guideline documents.
d) The minimum qualifications and specialization of the auditors and the composition of the audit team are important elements of an RSA guideline. However, the Bangladesh document does not have any guidance on this. The documents from Nepal, UK and USA have partial coverage on the topic and more specific requirements on the qualifications of the auditors are recommended to be specified in the documents.
e) The documents from the developing countries (e.g. Bangladesh, India, Nepal) do not contain any information on the legal aspect of the RSA. Documents reviewed from other four (04) countries provide at least some basic information about the legal issues. The study recommends that RSA guideline documents should address the legal liability issues and should provide reference to appropriate documents for detailed information.
f) The documents from Bangladesh and Malaysia provide no flow chart on activities to be conducted in an RSA process. The document from India is a good example of flowcharts for each stage of audits. The Ireland, Nepal and USA documents include flowcharts showing the overall steps for the audit process. The study recommends that, an overall or stage-wise flowchart (depending on the overall structure of the document) of the audit activities to be included in the guideline document to provide a clear picture of the steps to be followed in the audit process.
g) The review found that documents from Bangladesh and India do not include any sample RSA report or sample case study document. This might be because of the legal issue and questions and concerns about the perfection and accuracy of any previously carried out RSA activity. However, this study recommends to include case study reports or/ sample RSA reports in the appendix section of the guideline document to facilitate clarification about the main texts of the guideline document.
